5.6 Module 2825      Component 02: Health Physics
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	5.6.1 Body Mechanics
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) show an awareness of the basic bone structure of the body in terms of bones, ligaments, tendons, muscles and joints.
	11.1
	  

	(b) apply the principle of moments and the concept of mechanical advantage to bones acting as levers.
	  
	  

	(c) make a simple analysis of the forces involved in standing, bending and lifting.
	11.1

11.2
	  

	(d) show an awareness of the importance of correct body posture, particularly when lifting.
	  
	  

	(e) describe magnitudes and directions of forces between the body and the ground when standing, walking and running.
	11.2
	  

	5.6.2 The Eye and Sight
N3.2.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) understand and use the terms principal focus, principal axis, optical centre and focal length as applied to converging (convex) and diverging (concave) lenses.
	6.20
	  

	(b) recall and use the sign convention ‘real is positive, virtual is negative’.
	6.20
	  

	(c) recall and use the lens formula [image: image1.png]


.
	6.20
	  

	(d) recall the structure of the eye in terms of cornea, aqueous humour, iris, lens, ciliary muscles, vitreous humour, retina and optic nerve, and outline their respective functions.
	11.3
	  

	(e) explain how the eye forms a focused image of an object and how the eye adjusts for different object distances.
	11.4
	  

	(f) understand and use the terms near point, far point, depth of field and accommodation.
	11.4
	  

	(g) distinguish between short sight, long sight, presbyopia and astigmatism.
	11.4
	  

	(h) describe and explain how short sight, long sight, presbyopia and astigmatism may be corrected with suitable lenses.
	11.4
	  

	(i) use the lens formula to calculate the focal length of the auxiliary lenses to correct short sight, long sight and presbyopia.
	11.4
	  

	(j) recall and use the equation relating focal length of a lens to its power is dioptres.
	11.4
	  

	(k) recall that the retina contains rods and three types of cone.
	11.3
	  

	(l) appreciate the role of cones in the perception and differentiation of colour.
	11.3
	  

	(m) sketch and interpret a graphical representation of the variation with wavelength of the relative responses of cones.
	11.3
	  

	(n) explain scotopic vision and photopic vision in terms of the action of rods and cones.
	11.3
	  

	(o) describe the respective responses of rods and cones to variations in light intensity.
	11.3
	  

	(p) understand that the perception of intensity of light and of colour has social implication in, for example, advertising and architecture.
	  
	  

	5.6.3 The Ear and Hearing
N3.2. N3.3.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe how the ear acts as a transducer in response to an incoming sound wave.
	11.5
	  

	(b) explain what is meant by frequency response.
	11.5
	  

	(c) appreciate the very wide range of intensities which can be detected by the ear.
	11.5
	  

	(d) recall the orders of magnitude of the threshold intensity I0 of hearing and of the intensity at which discomfort is experienced.
	11.5
	  

	(e) understand the significance of the logarithmic response of the ear to intensity.
	11.5
	  

	(f) use the equation intensity level I.L. = 10 lg (I / I0), giving intensity level in dB in terms of intensity I and threshold intensity I0.
	11.5
	  

	(g) understand that loudness is a subjective response of an individual to frequency and to intensity level.
	11.5
	  

	(h) sketch and interpret a graphical representation of the variation with frequency of detectable intensity.
	11.5
	  

	(i) understand that frequency response and minimum detectable intensity are influenced by factors such as age and exposure to noise.
	11.5
	  

	5.6.4 Medical Imaging
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe in simple terms the need for non-invasive techniques in diagnosis.
	  
	  

	(b) understand the nature of X-rays and give a simple description of their production.
	  
	  

	(c) recall and use the expression I = I0 e-(x to show how the intensity I of a collimated X-ray beam varies with thickness x of a medium.
	8.33
	  

	(d) describe the use of X-rays in imaging internal body structures including the use of image intensifiers and of contrast media.
	11.9
	  

	(e) describe the use of a rotating beam in the CT (computerised axial topography) scanner.
	11.9
	  

	(f) outline the principles of the production and of the detection of ultrasonic waves using piezoelectric transducers.
	11.11
	  

	(g) understand the principle of ultrasonic echosounding, including the importance of acoustic impedance, to obtain diagnostic information about internal structures.
	11.13
	  

	(h) understand that acoustic impedance of a medium is dependent on its density and on the speed of the wave in the medium.
	11.13
	  

	(i) understand why a coupling medium is required for effective ulstrasound techniques.
	11.13
	  

	(j) outline the principles of magnetic resonance, with reference to precession of nuclei, Larmor frequency, resonance and relaxation time.
	11.12
	  

	(k) outline the use of MRI (magnetic resonance imaging) to obtain diagnostic information about internal structures.
	11.12
	  

	(l) discuss the preferred uses and relative advantages of X-rays, ultrasound and MRI in examining internal structures.
	11.12

11.13
	  

	(m) explain the use of optic fibres in endoscopes, including the importance of coherent bundles of fibres, resolution and brightness of the image.
	  
	  

	(n) describe examples of the use of endoscopes.
	  
	  

	5.6.5 Medical Treatment
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe in simple terms the microscopic and macroscopic effects, both direct and indirect, of ionising radiation on living matter.
	11.7
	  

	(b) explain qualitatively the importance of limiting exposure to ionising radiation.
	11.7
	  

	(c) distinguish between exposure and absorbed dose.
	11.7
	  

	(d) define and use absorbed dose as energy absorbed per unit mass.
	11.7
	  

	(e) define and use the gray (Gy) as the unit of absorbed dose.
	11.7
	  

	(f) appreciate that the effect of absorbed dose is dependent on the nature of the ionising radiation.
	11.7
	  

	(g) define and use dose equivalent in sievart (Sv) as the product of absorbed dose (in gray) and quality factor.
	11.7
	  

	(h) distinguish between stochastic and non-stochastic effects of radiation.
	  
	  

	(i) describe the action of ionising radiation in the treatment of malignancies.
	11.10
	  

	(j) describe examples of the therapeutic use of lasers, including as a scalpel and as a coagulator.
	10.19
	scalpel

	(k) appreciate the advantages of laser surgery compared with conventional surgery.
	10.19
	  


 

